The Implementation of Total Quality Management in Order to Improve Production Performance and Enhancing the Level of Customer Satisfaction  by Topalović, Snežana
 Procedia Technology  19 ( 2015 )  1016 – 1022 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).












 )$0 ,-$.2*!,"/% 0/'.2*!*)*($- ,"/% 0 ,$

"HBG@;NLBG>LLBG:<HFI>MBMBO>:G==RG:FB<>GOBKHGF>GMK>JNBK>L<HFI:GB>LMH<HGMBGN:EERBFIKHO>:G=>GA:G<>MA>BK;NLBG>LL










 <HNKM>LR:G= K>LIHGLB;BEBMR MHP:K=LHNK<NLMHF>KL :L LB@GB?B<:GM ?:<MHKLH? L:MBL?:<MBHG
1MN=R K>LNEML A>EI ;:GD F:G:@>KL MH B=>GMB?R JN:EBMR >E>F>GML MA:M G>>= MH ;> BFIKHO>=










© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering











 <HGLM:GMER BG<K>:LBG@ G>>=L :G= =>F:G=L H? <HGLNF>KL
 MA> G>P K>@NE:MBHGL :G= MA>
EBD>PBL>
 BG?EN>G<>= MA> >F>K@>G<> H? : G>PIABEHLHIAR H? ;NLBG>LL <HFI:GB>L"NKBG@ MA> L
 BG MA> ;NLBG>LL
PHKE=
:II>:K>= :G>PF:G:@>F>GM<HG<>IMJN:EBMRF:G:@>F>GM/+2HM:E/N:EBMRBGOHEO>LMA>BFIE>F>GM:MBHG
H? MHM:EJN:EBMRF:G:@>F>GM 2/+ MA:M BLNL>= MH BGM>@K:M>;NLBG>LL HI>K:MBHGL MH<K>:M>IKH=N<ML L>KOB<>LPBMA
F:QBFNFJN:EBMR /N:EBMRA:L;><HF>:D>R>E>F>GMBGMA>LNKOBO:EH?MA><HFI:GB>L BGMA><HFI>MBMBO>F:KD>M 89
">EBO>KBG@ AB@A JN:EBMR IKH=N<ML :G= L>KOB<>L E>:=L MH :<AB>OBG@ :G= F:BGM:BGBG@ <HFI>MBMBO> :=O:GM:@> 89
 ><:NL>;NLBG>LL LN<<>LL EB>L BG BML:;BEBMR MH>??><MBO>ER BFIE>F>GM MHM:EJN:EBMR LRLM>FMA:MPBEEF:BGM:BG:AB@A
E>O>EH?JN:EBMRIKH=N<ML:G=HKL>KOB<>L:M:K>E:MBO>ERFBGBF:E<HLM
2/+A:L>F>K@>=:L: K>LIHGL> H? LN<<>LL?NE<HFI:GB>L MH K:IB=:G=LB@GB?B<:GM<A:G@>L BG MA>>GOBKHGF>GM
-O>K MA> R>:KL












 :L P>EE :L MA> M>:FPHKD H? ANF:G K>LHNK<>L 1N<<>LL?NE BFIE>F>GM:MBHG H? 2/+ BFIKHO>L
HK@:GBS:MBHG:EI>K?HKF:G<>H?<HFI:GB>L:G=E>:=LMH:AB@A=>@K>>H?L:MBL?:<MBHGMH<HGLNF>KL:G=>FIEHR>>L
2/+LRLM>FK>?>KLGHMHGERMHMA> JN:EBMR H? IKH=N<ML
;NM:ELHBG<EN=>LMA>JN:EBMRH?MA>L>KOB<>L L><MHK 89 $HK
MA> LN<<>LL?NE BFIE>F>GM:MBHGH?2/+IK:<MB<>L
 BG:==BMBHG MH B=>GMB?RBG@ MA>D>R=BF>GLBHGLH?2/+
 H?@K>:M
BFIHKM:G<> BL I>K?HKF:G<>F>:LNK>F>GM 89  :L>= HG : LMN=R 89












2/+ :G= BML K>E:MBHGLABI MH <NLMHF>K L:MBL?:<MBHG #FIBKB<:E K>L>:K<A P:L <HG=N<M>= HG : L:FIE> H? 
K>LIHG=>GML





	 #  -- ) )#,. ,$-.$-*!
'GHK=>K MH :<AB>O>;NLBG>LL LN<<>LL
F:GR <HFI:GB>L BFIE>F>GM2/+:LHG>H? MA> BFIHKM:GM M><AGBJN>LH?






?H<NL>= HG JN:EBMR :G= ;:L>= HG MA> :<MBOBMB>L H? :EEF>F;>KL H? MA> HK@:GBS:MBHG
 BG HK=>K MH :<AB>O> EHG@M>KF
LN<<>LL MAKHN@A <NLMHF>K L:MBL?:<MBHG
 :G= ;>G>?BML :EE F>F;>KL H? MA> HK@:GBS:MBHG :G= MA> <HFFNGBMR 2HM:E
JN:EBMR<:G;>L>>G:L:P:R MHF:G:@>;NLBG>LLIKH<>LL>L BGHK=>K MH>GLNK> MHM:E<NLMHF>KL:MBL?:<MBHG:M>O>KR
E>O>E 89 'M BL : <HG<>IM MA:M >G:;E>L >??B<B>GM HI>K:MBHG H? >GM>KIKBL>L :G= BG<K>:L> <HFI>MBMBO>G>LL 1M>O>GLHG
=>?BG>L2HM:E/N:EBMR:L: ;NLBG>LLIABEHLHIAR;:L>=HGMA>BGOHEO>F>GMH?:EELM:D>AHE=>KLBGMA><HFI:GRBGHK=>K
MH :<AB>O> :=>JN:M> JN:EBMR 89 2A> <HGMKB;NMBHGL H? ">FBG@
 (NK:G
 :G= !KHL;R MH BFIKHOBG@ MHM:E JN:EBMR
F:G:@>F>GM A:O>A:=:FHLMBFIHKM:GMBFI:<MHGF:G:@>KL:G=HK@:GBS:MBHGL:KHNG=MA>PHKE= 89
2A>D>R>E>F>GML H?MA><HG<>IMH?2/+ :K> 89














-KB>GM:MBHG MH <NLMHF>KL BL MA> ?HNG=:MBHG H? 2/+ LRLM>F 2ABL F>:GL MA:M <HFI:GB>L <K>:M> IKH=N<ML :G=
L>KOB<>LBG:<<HK=:G<>PBMAMA>G>>=L:G==>F:G=LH?<HGLNF>KL 2A><NLMHF>KL]G>>=LLAHNE=;>?NEERBGM>@K:M>=
BGMH MA> =>LB@G :G= =>O>EHIF>GM H? IKH=N<ML :G= L>KOB<>L 89 'G ?:<M

















F:BGM:BG>= :G= BFIKHO>= MAKHN@A MA> '1-  'G HMA>K PHK=L
 BG HK=>K MH >??><MBO>ER BFIE>F>GM MA> JN:EBMR
F:G:@>F>GMLRLM>F/+1BG:O:KB>MRH?HK@:GBS:MBHGL
 BMBLNG=>KLMHH=BML<HFIEB:G<>PBMA'1-LM:G=:K=L
IIEB<:MBHG H? '1- L>KB>L BL : ?NG<MBHG H? MA> BGM>@K:M>= JN:EBMR :LLNK:G<> :G= BL MA> ;:L> ?HK2/+ 2HM:E
/N:EBMR+:G:@>F>GM
PAB<AIKHOB=>L MA>AB@A>LM =HF:BGH?>GM>KIKBL>F:G:@>F>GM 2A>LM:G=:K=LIK>L<KB;> MA>
;:LB<IKBG<BIE>L?HKMA>?NG<MBHGBG@H?MA><HFI:GR:G=:K>:BF>=:M?HKFBG@MA>;:LBL?HKJN:EBMRBFIKHO>F>GM'1-
 :BFL MH >LM:;EBLAF>MAH=L H? IK>O>GMBO> :<MBHG BG PHKD IKH<>LL>L :G= MANL MHF:D> =><BLBHGL BG : K:MBHG:E
F:GG>KPBMAK>E:MBO>ERFBGBF:E<HLM 8
 9













 I:KMG>KL :G= LNIIEB>KL 89 &HP>O>K

MA> <>GMK:E ?B@NK> BL <HGLNF>K 'G HK=>K MH F>>M <HGLNF>K =>F:G=L




 # , '.$*)-#$+*!)/-.*( ,-.$-!.$*)
'GMA>F:KD>MBG@:G=F:G:@>F>GMEBM>K:MNK>
 MA><HG<>IMH?<NLMHF>KL:MBL?:<MBHG:MMK:<ML MA>:MM>GMBHGH?F:GR
:NMAHKL !NLMHF>K L:MBL?:<MBHG BL MA> K>E:MBHG ;>MP>>G >QI><M:MBHGL :G= I>K<>BO>= I>K?HKF:G<> H? MA>BK





 ;R F>:LNKBG@ L:MBL?:<MBHG
 >G=>:OHK MH JN:GMBM:MBO>ER :G= H;C><MBO>ER >QIK>LL MA>BK I>K<>IMBHG H?
<HGLNF>KL 2A><HG<>IMH?L:MBL?:<MBHGBL BG>QMKB<:;ER EBGD>=MHMA>EHR:EMRH? <HGLNF>KLEHR:E<NLMHF>KBLHG>
1019 Snežana Topalović /  Procedia Technology  19 ( 2015 )  1016 – 1022 
PAHPBEE;>BGM>K>LM>=BGMA> <HFI:GR:G=BMLIKH=N<ML:G=HKL>KOB<>LHO>K:EHG@ I>KBH=H?MBF>
:G=PAHPBEE ;>





L:MBL?:<MBHG 1:MBL?B>= <NLMHF>KL :K> MA> HG>L PAH PBEE >O>GMN:EER ;><HF> EHR:E
 :G= PBEEBG@ MH LA:K> MA> @HH=
BFIK>LLBHG H?MA><HFI:GR:G=MA>INK<A:L>PBEE;>K>I>:M>=BGMA>?NMNK>
'G MABL <HGM>QM
 <HFI:GB>L G>>= MH =>O>EHI :G= =>EBO>K IKH=N<MLL>KOB<>L MH <HGLNF>KL PBMA MA> ?>:MNK>L :G=
I>K?HKF:G<> MA:M:K>:IIKHIKB:M> MH MA>BK >QI><M:MBHGL/N:EBMRH?IKH=N<MLL>KOB<>L<:G;>:LL>LL>=;RF>:LNKBG@
L:MBL?:<MBHG :G= EHR:EMR 2A>K>?HK>
 MA> JN:EBMR H? MA> IKH=N<ML :G=HK L>KOB<>L





MA>BK EHR:EMR #GLNKBG@ EHR:EMR F>:GL MA> K>:EBS:MBHG H? EHG@M>KF IKH?BM:;BEBMR 'G HK=>K MH :<AB>O> MABL
 BM BL
G><>LL:KR ?HK : ;NLBG>LL IKH<>LL
 PAB<A :K> @>G>K:M>= BG MA> IKH=N<ML :G=  HK L>KOB<>L
 MH ;> <HGM:BG>= BG MA>
>E>F>GM:EFH=>E2/+2A>?BKLMLM>IBGMABLFH=>EBGOHEO>LK>L>:K<ABG@:G=B=>GMB?RBG@<HGLNF>KG>>=L:G=P:GML
?M>K MA:M

















'G HK=>K MH BGO>LMB@:M> MA> =>@K>> H? <NLMHF>K L:MBL?:<MBHG ;R D>R O:KB:;E>L BFIE>F>GM>= BG 2/+ IKH<>LL

>FIBKB<:EK>L>:K<A BL<HG=N<M>=2A>IKBF:KR=:M:?HKMA>:G:ERLBLP>K><HEE><M>=NLBG@LNKO>RL2A>JN>LMBHGG:BK>
BG<EN=>=  <HG<ENLBHGL K>E:MBG@ MH MA> JN:EBMR H? MA> =B??>K>GM O:KB:;E>L BG MA> ;:GDBG@ L>KOB<>
 :G= MA> MAK>>
LM:M>F>GML K>E:M>= MH MA> F>:LNK>F>GM H? MA> =>@K>> H? L:MBL?:<MBHG 4:KB:;E>L P>K> L>E><M>= :G= :=:IM>= ?KHF
K>E>O:GM LMN=B>L 8
 


















MA> :G:ERLBLH?MA><HEE><M>==:M:P:L<HG=N<M>=;R MA>MPHLM:MBLMB<:E M><AGBJN>L<HKK>E:MBHG:G=
FNEMBIE> K>@K>LLBHG :G:ERLBL 2H =>M>KFBG> MA> =>@K>> H? K>EB:;BEBMR H? MA> B=>GMB?B>= O:KB:;E>L :G= MA> BGM>KG:E
<HGLBLM>G<RH?MA>BKLM:M>F>GML
P>NL>=!KHG;:<A]L<H>??B<B>GM:EIA:!HKK>E:MBHG :G:ERLBLP:LI>K?HKF>=BGHK=>K
MH >LM:;EBLA MA> =>@K>> H? <HKK>E:MBHG ;>MP>>G MA> O:KB:;E>L H? 2/+ :G= <NLMHF>K L:MBL?:<MBHG $BG:EER
 ;R
BFIE>F>GM:MBHG H? FNEMBIE> K>@K>LLBHG
 LM:MBLMB<:E LB@GB?B<:G<> H? MA> BFI:<M H? MA> B=>GMB?B>= O:KB:;E> JN:EBMR H?
L>KOB<> ;:GDL H??>K
 HG MA> L:MBL?:<MBHG H? <HKIHK:M> <EB>GML







 MH <A><D MA> BGM>KG:E <HGLBLM>G<R H? MA> LM:M>F>GML MA:MP>K> ?HKF>= :KHNG= MA> L:F> O:KB:;E>L 2A>
1020   Snežana Topalović /  Procedia Technology  19 ( 2015 )  1016 – 1022 
O:EN>LH?MA>:EIA:<H>??B<B>GMK:G@>:G=BGM>KO:E?KHFMH
PA>K>BMBLK><HFF>G=>=MA:MMA>O:EN>L:K>@K>:M>K
MA:G  89 'G MABL LMN=R






AB@A E>O>ELH?:EIA:<H>??B<B>GML K:G@BG@ BG MA> BGM>KO:E ?KHF MH














MH=>M>KFBG> MA>>QM>GMH? MA>BK BGM>K=>I>G=>G<>2A>H;M:BG>=O:EN>LH?.>:KLHGL<HKK>E:MBHG<H>??B<B>GM LAHP>=
MA:M :EE O:KB:;E>L @>G>K:M> LB@GB?B<:GM IHLBMBO> <HKK>E:MBHGPBMA <NLMHF>K L:MBL?:<MBHG ;:GDL ^!HFFBMF>GM H? MHI
F:G:@>F>GM_ :G= ^0>LIHGLB;BEBMR_ =>FHGLMK:M> : AB@A =>@K>> H? <HKK>E:MBHG ;>MP>>G ^!HNKM>LR_ :G= <NLMHF>K
L:MBL?:<MBHG :II>:KL FH=>K:M> <HKK>E:MBHG












2/+O:KB:;E>L U M 4'$
!HFFBMF>GMH?MHIF:G:@>F>GM   












 MA> BFIE>F>GM:MBHG H? FNEMBIE> K>@K>LLBHG =>M>KFBG>= MA> >??><M H? ?HNK BG=>I>G=>GM O:KB:;E>L
<HFFBMF>GM H? MHI F:G:@>F>GM
 <HNKM>LR
 K>LIHGLB;BEBMR
 M:G@B;E> >E>F>GML BG L:MBL?:<MBHG :L MA> =>I>G=>GM






 M    'G MA> <:L> H?2:G@B;E> >E>F>GML U   







1021 Snežana Topalović /  Procedia Technology  19 ( 2015 )  1016 – 1022 
 	
2A> LN<<>LL H? :GR HK@:GBS:MBHG BL =>M>KFBG>= ;R MA> ;>A:OBHK H? <HGLNF>KL
 LH MA>R G>>= MH NG=>KLM:G= :G=
K>:EBS> MA> <NKK>GM :G= ?NMNK> G>>=L :G= >QI><M:MBHGL H? <HGLNF>KL





:G=>Q<>>= MA>>QI><M:MBHGL :G==>F:G=LH? MA>BK <NLMHF>KL
 LH<NLMHF>KLP>K> L:MBL?B>=:G=>O>GMN:EER;><HF>
EHR:E+H=>KG <HG=BMBHGL H? ;:GDBG@ LMK>LL MA:M MA> L>KOB<> H??>KL AB@A JN:EBMR ;>LM P:R MH :<AB>O> <HFI>MBMBO>
:=O:GM:@> :G= :<AB>OBG@ ?BG:G<B:E LN<<>LL 'G HK=>K MH :<AB>O> MABL
 MA> ;NLBG>LL IKH<>LL BGPAB<A MA> IKH=N<M BL
BFIE>F>GM>=:G=HK L>KOB<>LFNLM;>;:L>=HG MA>2/+:IIKH:<A :GDLFNLM<HGMBGNHNLERPHKDHG BFIKHOBG@
:G=BFIKHOBG@;NLBG>LLIKH<>LL>LPBMABGPAB<AMH<K>:M>?BG:G<B:EL>KOB<>L







M:G@B;E>>E>F>GML:G=<NLMHF>KL:MBL?:<MBHG :L>=HG MA>H;M:BG>=K>LNEML H?FNEMBIE> K>@K>LLBHG:G:ERLBL
 BMP:L
<HG?BKF>= MA:M MA> LMKHG@>LM BG?EN>G<> HG MA> L:MBL?:<MBHG H? <EB>GML BL K>:EBS>= O:KB:;E> ^!HFFBMF>GM H? MHI
F:G:@>F>GM_2A>BG?EN>G<>H?O:KB:;E>L^!HNKM>LR_:G=^0>LIHGLB;BEBMR_:ELHLAHP>=LM:MBLMB<:EERLB@GB?B<:GM:MMA>
L:MBL?:<MBHG H? <NLMHF>KL
 ;NM MA> LMK>G@MA H? MA> BFI:<M H? MA>L> O:KB:;E>L :K> BG?>KBHK MH <HFFBMF>GM H? MHI
F:G:@>F>GM2A>O:KB:;E>^2:G@B;E>>E>F>GML_=B=GHMLAHP:LB@GB?B<:GMBFI:<MHG<NLMHF>KL:MBL?:<MBHG
2A> K>LNEML IHBGM HNM MA:M MA> <HFFBMF>GM H? MHIF:G:@>F>GM BL <KN<B:E ?HK MA> LN<<>LL?NE BFIE>F>GM:MBHG H?
2/+5BMAHNM MA> LNIIHKM :G=NG=>KLM:G=BG@H?2/+;RF:G:@>F>GM :M MA> AB@A>LM IHBGM




































)"$'  ' ( ).-	$& ,.-' 
 2A>BGM>KBHKH?MA>;:GDBLOBLN:EER:II>:EBG@





















  1::= ,+( 2/+ IK:<MB<>L
 L>KOB<> JN:EBMR
 :G=F:KD>M HKB>GM:MBHG 1HF> >OB=>G<> ?KHF : =>O>EHIBG@ <HNGMKR
+:G:@>F>GM0>L>:K<A,>PL

89  K:A 1
2>> 11*0>E:MBHGLABI;>MP>>G2/+:G=I>K?HKF:G<> H? 1BG@:IHK> <HFI:GB>L 'GM>KG:MBHG:E (HNKG:E H?/N:EBMR0>EB:;BEBMR
+:G:@>F>GM

89 1:DMABO>E . 
0:C>G=K:G%

















89 -:DE:G=12HM:E/N:EBMR+:G:@>F>GM \ 2A>KHNM>MHBFIKHOBG@I>K?HKF:G<>1><HG=#=BMBHG-Q?HK= NMM>PHKMA \ &>G>F:GG
89 1M>O>GLHG(.KH=N<MBHG-I>K:MBHGL+:G:@>F>GM$HNKMA#=BMBHG HLMHG'KPBG&HF>PHH=
89 7:BKB+2A>2/+E>@:LR %NKNL]<HGMKB;NMBHGL:G=MA>HK>MB<:EBFI:<M 2A>2/+(HNKG:E

89 $HMHIHNEHL!4




















):=BK1*12A>LMKN<MNK:E BFI:<MH? MHM:EJN:EBMRF:G:@>F>GMHG?BG:G<B:EI>K?HKF:G<>K>E:MBO> MH<HFI>MBMHKL
MAKHN@A<NLMHF>KL:MBL?:<MBHG:LMN=RH?+:E:RLB:GF:GN?:<MNKBG@<HFI:GB>L2HM:E/N:EBMR+:G:@>F>GM

































!A: (2A> >OHENMBHG :G= ?NMNK>H?G:MBHG:E<NLMHF>K L:MBL?:<MBHG BG=>QFH=>EL
(HNKG:EH?#<HGHFB<.LR<AHEH@R

89 !KHG;:<A*(!H>??B<B>GM :EIA::G=MA>BGM>KG:ELMKN<MNK>H?M>LM.RL<AHF>MKB<:

89 ,NGG:EER(!'GMKH=N<MBHGMHILR<AHEH@B<:EF>:LNK>F>GM,>P6HKD,6+<%K:P&BEE
89 $B>E="BL<HO>KBG@LM:MBLMB<LNLBG@1.11?HK5BG=HPL2AHNL:G=-:DL311:@> .N;EB<:MBHG
